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adhesive (202) interposed between the substrate and the 
integrated circuit die (108) that secures both together, and 
that maintains the integrity of the electrical interface. 
Preferably, a clamping force is exerted on the integrated 
circuit die (108) to maintain contact between the electrical 
terminals (204, 206) and the antenna pattern (104, 106) 
while the non-conductive adhesive (202) is being intro 
duced. 

6 Claims, 3 Drawing Sheets 
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ELECTRONIC TAG ASSEMBLY AND 
METHOD THEREFOR 

This application is a continuation-in-part of commonly 
assigned prior U.S. patent application Ser. No. 09/061,146, 
filed Apr. 16, 1998 by Ted Geiszler et al., titled “Remotely 
Powered Electronic Tag with Plural Electrostatic Antennas 
and ASSociated Exciter/Reader,” (now pending) which is a 
continuation-in-part of commonly-assigned prior U.S. 
patent application Ser. No. 08/540,813, filed Oct. 11, 1995 
by Ted Geiszler et al., titled “Remotely Powered Electronic 
Tag with Plural Electrostatic Antennas and ASSociated 
Exciter/Reader and Related Method,” (now abandoned) the 
disclosures of which prior applications are hereby incorpo 
rated by reference, verbatim and with the same effect as 
though it were fully and completely set forth herein. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application No. 60/122,547, filed Mar. 2, 1999 and assigned 
to Motorola, Inc. 

TECHNICAL FIELD 

This invention relates in general to electronic assemblies, 
and in particular, to electronic tag assemblies that include the 
use of an integrated circuit part. 

BACKGROUND OF INVENTION 

In electronic applications, there is often a need to form 
assemblies that include an integrated circuit part and a 
carrier Substrate, with an electrical connection therebetween. 
Oftentimes, an electrical interface is established between the 
integrated circuit die and the carrier Substrate, by Soldering, 
wire bonding, electroplating, or by anistropic conductive 
adhesive. Each of these prior art approaches has its own 
advantages and disadvantages including Suitability for use 
with Specific types of parts and manufacturing processes, 
assembly costs, and the like. 

Anistropic conductive adhesives have gained in popular 
ity because of certain identified advantages in the manufac 
turing process. A typical anistropic conductive adhesive 
contains metallic or other conductive particles which when 
compressed between electrical interfaces form a unidirec 
tional electrical bond between the interfaces. Compression 
may be promoted by bumps or raised portions on one or 
more of the electrical interfaces. There are certain manufac 
turing difficulties involved when using conductive adhesives 
with Small dimension parts. For example, the adhesive must 
be accurately applied So as to avoid short circuiting closely 
Spaced terminals. Additionally, contact Surfaces may need to 
be specially prepared to promote proper electrical connec 
tions. These and other costs disadvantages have limited the 
use of conductive adhesive for bonding integrated circuit 
dies to carrier Substrates. 

Electronic tag assemblies require a low-cost approach for 
attaching integrated circuit dies that is Suitable for use in 
high-volume production. The integrated circuit die bonding 
approaches described in the prior art do not adequately 
address these needs. Therefore, an improved method for 
bonding an integrate circuit to form an assembly, Such as an 
electronic tag assembly is needed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of an electronic tag assembly, in 
accordance with the present invention. 
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2 
FIG. 2 is a cross-sectional view of electronic tag assembly 

of FIG. 1. 

FIG. 3 shows a Substrate and an integrated circuit die in 
a pre-assembled Stage, in accordance with the present inven 
tion. 

FIG. 4 shows electrical interface terminals on the inte 
grated circuit die in contact with an antenna in the form of 
a conductive pattern on the Substrate, in accordance with the 
present invention. 

FIG. 5 shows a non-conductive adhesive being introduced 
in between the integrated circuit die and the Substrate, in 
accordance with the present invention. 

FIG. 6 shows the integrated circuit assembly in which the 
adhesive maintains electrical contact between the electrical 
interface terminals of the integrated circuit die and the 
conductive pattern of the Substrate, in accordance with the 
present invention. 

DETAIL DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention provides for an electronic tag 
assembly Suitable for use in high-volume, low-cost appli 
cations in which an integrated circuit die is bonded to a 
Substrate using non-conductive adhesive. The integrated 
circuit die is placed on the Substrate Such that electrical 
terminals thereon contact an antenna in the form of a 
conductive pattern on the Substrate. While maintaining con 
tact between the electrical terminals and the conductive 
pattern, a non-conductive adhesive is introduced in between 
the circuit die and the Substrate, to Secure the integrated 
circuit die to the Substrate, and to maintain contact between 
the electrical conductors and the conductive pattern. 
Preferably, a clamping force is exerted on the integrated 
circuit die to maintain contact between the electrical termi 
nals and the conductive pattern while the non-conductive 
adhesive is being introduced. 

FIG. 1 shows a plan view and FIG. 2 shows a cross 
Sectional view of an electronic tag assembly 100, in accor 
dance with the present invention. The electronic tag assem 
bly 100 is an integrated circuit assembly that includes a 
chip-type part 108 having communication circuitry thereon, 
and an electrically coupled antenna 104,106. The chip-type 
part 108 is a Semiconductor die formed using a Standard 
manufacturing process. Preferably, the die 108 has electrical 
interface terminals in the form of raised electrical conduc 
tors 204, 206 or bumps that function as electrical interface 
COntactS. 

In the preferred embodiment, the antenna 104, 106 is 
implemented on a substrate 102, preferably formed from 
fibrous material, Such as paper or cloth, plastic, or other 
inexpensive material. The antenna 104, 106 is formed as a 
pattern of two Spaced apart deposits of conductive material. 
Preferred conductive materials include carbon ink, carbon 
filled polymer, or other materials suitable for low cost 
applications. The conductive pattern may be printed, 
painted, or otherwise disposed on the Substrate in a low cost 
manner. In the preferred embodiment, the conductive pattern 
and the electrical conductors are devoid of transitional 
elements. 
The integrated circuit die 108 is adhesively affixed to the 

Substrate 102 using an electrically non-conductive adhesive 
202. The electrical interface contacts 204, 206 protrude from 
the integrated circuit die 108 and directly contact or inter 
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face with the conductive pattern 104,106 on the substrate 
102. The electrically non-conductive adhesive 202 is inter 
posed between the integrated circuit die 108 and the Sub 
strate 102, and makes direct contact therewith. The adhesive 
202 secures the integrated circuit die 108 to the substrate 
102, and maintains electrical contact between the electrical 
conductors 204, 206 and the conductive pattern 104, 106. 

FIGS. 3,4,5, and 6 show the electronic tag assembly 100 
in various Stages of construction, in accordance with the 
present invention. With reference to FIG. 3, the antenna or 
conductive pattern 104, 106 is printed on or otherwise 
disposed on the substrate, and the integrated circuit die 108 
is Separately prepared, Such as by using a Standard manu 
facturing process. With reference to FIG. 4, the integrated 
circuit die 108 and the substrate 102 are brought together 
Such that contact is established between the electrical con 
ductors 204, 206 on the die 108, and the conductive pattern 
104, 106 on the substrate 102. A clamping force is applied 
to maintain contact between the electrical conductorS 204, 
206 and the conductive pattern 104,106. 

With reference to FIG. 5, while maintaining contact 
between the electrical conductors 204, 206 and conductive 
pattern 104,106, and non-conductive adhesive is introduced 
in between the integrated circuit die 108 and the substrate 
102. Preferably, the integrated circuit die 108 is held in place 
by the clamping force, while an adhesive dispensing needle 
502 is positioned in between the die 108 and the substrate 
102, and an adhesive dispensed. The clamping force is 
maintained while the adhesive cures. When Such clamping 
force is removed, contact between the electrical conductors 
204, 206 and the conductive pattern 104,106 is maintained 
by the adhesive 602, see FIG. 6. 

The present invention provides for Significant advantages 
over the prior art. An electronic tag assembly Suitable for 
high-volume, low-cost applications is provided without the 
use of expensive anistropic adhesives, and without the use of 
Special materials and processes that add Substantial expense 
or complexity. By establishing direct electrical contact 
between the integrated circuit die terminals and the antenna 
pattern, and by using an electrically non-conductive adhe 
Sive to maintain Such contact, an inexpensive manufacturing 
proceSS is provided. 
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What is claimed is: 
1. An electronic tag assembly, comprising: 
a Substrate having a conductive pattern disposed thereon; 
an integrated circuit die having electrical conductors 

disposed thereon, that directly interface with the con 
ductive pattern on the Substrate; and 

electrically non-conductive adhesive interposed between 
the Substrate and the integrated circuit die that Secures 
the integrated circuit die to the Substrate and that 
maintains electrical contact between the electrical con 
ductors and the conductive pattern, wherein the con 
ductive pattern and the electrical conductors are devoid 
of transitional elements. 

2. The electronic tag assembly of claim 1, wherein the 
electrical conductors comprise projections extending from 
the integrated circuit die. 

3. The electronic tag assembly of claim 1, wherein the 
conductive pattern comprises conductive ink. 

4. The electronic tag assembly of claim 1, wherein the 
electrically non-conductive adhesive directly contacts the 
integrated circuit die, the conductive pattern, and the elec 
trical conductors. 

5. An electronic tag, comprising: 
a Substrate; 
an antenna comprising first and Second Spaced apart 

conductive patterns formed on the Substrate; 
an integrated circuit die having first and Second electrical 

conductors projecting therefrom, that directly interface 
with the first and Second Spaced apart conductive 
patterns, respectively; and 

electrically non-conductive adhesive interposed around 
the first and Second electrical conductors, and on the 
first and Second Spaced apart conductive patterns, 
which electrically non-conductive adhesive Secures the 
integrated circuit die to the Substrate and maintains 
electrical contact between the first and Second Spaced 
apart conductive pattern and the first and Second elec 
trical conductors, wherein the first and Second Spaced 
apart conductive pattern and the first and Second elec 
trical conductors are devoid of transitional elements. 

6. The electronic tag of claim 5, wherein the Substrate is 
formed from fibrous material, and conductive pattern com 
prises conductive ink disposed thereon. 


